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Lcx:KHEED ELEx::'mA ACTION PROORAM (LEAP)

1. INTRODUCTION

A. Purpose and Scopeot Publication.

The prime purpose ot this publication is to present, in a comprebensive

manner, Lockheed'sprogramto enabla lUting the current restricted

speed placard trom the Electra.

Details concerningmodifications and installation ot canponentabaTe

been purposely omitted; bovever, the materiel presented Yill prOTide

the reader vith enoughinformation in the vay ot reasons vby, what is

being done, andYbat can be expected to enable a better understanding

ot the term "LEAP"•

B. Cause or Electra Accidents (Buftalo, Tems and Tell City, Indiana)

M previously announced,the cause or the Electra accidents is as

tollovs:

"Heretofore Ull8uspectedpropeller gyroscopic torees operating in a

damagedpoverplant installation and in the presence at suitable excita.

tion coupled Yith wingbending trequenciea to OTl!rloadthe Y11lgto the

point or tailure".

Logically from this reply wemight ast, vby "UI1lIuspectedt"Theal18Yer18

that previous studies ot gyroacopic-aerodynamicinstabilities at aircraft

are tev in numberand.our preTioue studies and testa had indicated that

no practical tlutter problemexisted in tbe Electra. Further research

and investigation brought tortb the nature at these "gyroscopic torces".

TIlepropeller acts like a gyroscope because or the large rotating mass.

The axis ot the propeller moves(precoDDes)in a direction at 90 degrees
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trOllllthe torce or 1II0000@ntappl1led. Its gyroscopic action can be d@ecrib@d

by T1ertng the propeller trom the rear. Assumingth@propeller 1&d1&-

placed upwardby some1nitial torce such as a gust, th@.tructural re-

s1&taneeor th@mounting system appl1@sa noee-dovn pitching lIIoment.

Th1&pitching momentpreceseee the propell@r to the lett. The yawstitt-

n@sereaction caus@ea nos@-dovnpitch preceeBion. The pitch-down is

redsted strueturally reBulting 1n a pitching lIIomentvhieh ,..".. (pre-

c•• aea) the propeller to the right. The yawstittnesB eauaes a piteh

nos@-otp~eeedon cOlllPletingthe cyele. . This baa been termed the "whirl

mode"and ita direction 18 opposite to that ot the propeller rotation;

i. e., counterelocltv1Jleae Tieved trOlllthe rear.

"Whirl lIIode"oeeure only whenit 1a excited (nudgled)by eOllleoutside

toree. In the abeenee or eerious damageit 18 1llImediatelydampedout,

~..- ,,. thua 4aage 1n the poverplant 1netallaticn &rea b@canesan important

tactor.

Pclterplant 1netallation damagedoell not s1gnU'icantly change the condi-

tions lInderWhichthe "whirl lIIode"III&Yb@initiated, but it III&keethat

phenClllel:lOD,which 1&not haurdous 1n itaelt, beCOlllethreatening in

three •• ys.

Firat, the greater nexibUit:r or a damagledinstallation ean aUev the

"whirl lIode. IIIOl"tIt'reedOlllland it IIl&Ybeeomeviolent. In a "healthy"

nacelle, et1ttneee ill sutricient to dampout the "whirl lIIode"1mmedi-

atel;r, but 1n a dllm&gledone this characterilltic III&Ybe altered.

Second, ita weaknees in cOllllb1nationWith the increased torce and violence

or the "whirl lIIode"III&Ylead progressively to further damage.

Third, and IIOlltimportant: with a ehanging "spring constant", frequency

variee invenely with 8IIlpl1tude•. The grcnter ompl1tudeot the whirl

2I';X~I:.C"orr -
.'IJ(~r;;JCJ- ~""f"I, .•.r-vtt: 7)r::~;:ifrr
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c.

mode1n damagedand crrer-t'leXible .trueture reduee. 1ta trequeney trOlll

1u Dltural value in "healthy" .truature, wh1ch1•• &tel1'.bOTe the

natural trequene1e1 ~ the YiDg, to 10ller value. approaching tho.e wing

trequene1e••

The lI&tural "whirl mode.trequeney in an undlllll6ged1DlItallat1on 11 about

6 c;rc1e. per .ecoM (eps). '%hewing in tora1Oll1. about 3-1/2 cps, and

in beDding2 cps, varying sl1~htly vith tuel load. At 3 "whirl lIode"

c;rcle. per aecODl!the propeller would "driTe" the YiDgin • 3...,1'8 tor-

a101111OlIcillat1on and in repeated up and dOVDbeDding,.t 3 cps __ and

theae YiDg08cillatiODl would in turn re1Dtorce and perpetuate the whirl

moda. ~t i., the three OIcillatiODl vould be "coupled"at tha 'lIIIllt

trequency. '%heeffect ~ this "couple" could then OYerloadthe Electra

wing to the point ~ tailure.

HarE: Qlr tests indicate th1I coupling, even UDderabcrrecODditiona,

vould be dampedi:Kltat airspeed. ~ 225 knots (!AS) or le •••

I!rleetigat1OD.

(1) FAAActiT1ty

FAAdirecti,"" attar the accidents rewlted in the tollowing action:

(a) Indicated.peed restricted to 225 mota tor the Electra.

(b) DeactivatiODat the automatic pilot.

(e) Lockheedto initiate .Dd be reepons1ble tor LEAP.

Fultilling the requirements ~ item (e) required, amongmanyother

research progrBlll8,a cOlllpletereaudit ~ aU the IIBthematieal

caleulati0D8 used in developing and designing the nedra; a night
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test programconductedunder the 1II000tsevere conditiOl1llot turbu-

lence 1 atatic testing and vind tunnel exper1mllnta10 exc"••• ot

those originally accomplishedtor the Electra or other commercial

aircrat't.

(2) LockheedActiVity

'!he toUar1ng l1ata briefi;r Lockhe.d'a 1lIIportantaourcell or in-

formation during the researeh phalle or LEAP.

(a) Careful e.nalysia or the wreckage.

(b) nectra airplane 1001, the Lockheedtest airplane, ver;r

heaT1l;r lnstrulllented, notebl;r in itl! fi1ghtl! through the

pen.Dent turbulence knavn lUIthe "Sierra lIaTe".

(c) nectra airplane lOTI, the clOllest _te to llllA'aairplane

1057 which crashed. Airplane lOTI hall turniahed data or three

k1ndll: through an extremel;ylII1nuteatructural and ayatellla

inapeetion; throU8hre-deter=lnstion or natural atructural

OlIcUlator;ytrequenciea, conti1'1ll1ngon a production airplane

(vh1chhall aeen airl1ne serVice) the Taluea or1ginaU;r deter-

mined on airplane 10011 and through re-deter=ination or

atructl1ral atittneas in undlllllagedcondition and, especiall;y

other atittness teatures associated vith simulated tailurea

or ~rplant lnstaUation lIlellll!nts.

(d) Electronic cClllpute1"ll,taking data trOlllairplanes 1001 and

1077, achieving solutiona to probll!lll!lor dynBlll1cslovolVing

8S IIIIID)'lUI59 simultaneous equations (network analyzers inde-

pendently cross-ehecked by digital cCllllpUters).
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(e) Thewind tunnel, progressively refining and verifying the

computingmechineresults.

(r) The!ield inspection of all Electr93 in service.

(g) The 'round the clock, seven day a week contribution of some

250engineers assigned full time to the investigation.

(3) Conclusions•.

Airplane changeswill be madefor bo reaa,?ns. One, to prohibit

the developmentof an undampedwhirl modeoscillation under pos-

lIible failure conditions and two, to incorporate into the wing de-

sign the newdynamicresponse data generated during the investigation.

The pcnrerplant installation will be changed to provide redundancy

in the engine l!lOuntingsystem. NewauxUiar:r mountsat the top and

bottom of the gear box and one at the. rear of the engine will be

added. QECand nacelle structure will be stiffened by the use of

moredirect load paths and strengthened longerons and fittings.

All four QE:C'swill receive the same changes.

2. AIRPLANE CHAJIlES (See Figure 1)

A. Wing(See Figure 2)

(1) General

Designstandards and regulations have, in the past, considered the

effects of high rates of loading on the amplification of wing bend-

ing IlOments. During its de"ign, the Electra was shownby analysis

to have bending amplifications very comparable to past piston air-
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planes. This tact was confirmedby the original flight tests and

reaffirmed by the current flight tests. Themorerecent tests

have shown,however,that consideration of bendingamplification

in turbulenca is not sufficient in itself to guarantea strength

compatible with past piston airplanes since significant differences

in wing torsion can exist. The biggest contribution to these higher

torsions results fromthe outboard nacelle dynamicresponse in the

first bending mods. Dueto this effe7t, increlUlesin wing tor-

sional strength rlll be accomplishedin conjunction with wing

modifications necessary on the basis of weight increase resulting

from QECand nacelle rework. Even though the original analYlIis of

the wing wasblllledon acceptable and time proven conceptll, Lockheed

is 1ncreAllingwingstrength lUlfurther insurance. The end result

will be a modifiedwingwith improvedstrength capabilities.

(2) Outer Surfaces

(a) UpperSurface

Upperwingpanel number2, left and right sides, will be re-

pl~. Thegeometryof the newpanel is similar to existing

panels. Thenewpanel will provide increased area since riser

height and thickness, and sldn thickness is increased.

Areas adjacent to the access doors in panel number3 are

strengthened by adding internal reinforcements.

strap reinforcements are added to the risers of panel number4

fromW.S. 275 to 329 on airplanes 1001-1034.

6



(b) LowerSurface

Lowerwing panels numbers1, 2, and 3 left and right will be

replaCed. The geometryof the newpanels is similar to existing

panels. Riser height and thicknese and skin thickneee have been

inoreased.

To reduce shear streeses and increase the torsional strength

required between naoellee, an external doubler ie added for ill

airplanes on the lower surfaces (left and right) fromW.S. 221 to

'If.S. 360 exteooing from the forward edge of the number4 panel to

the rear belUll. In addition, airplanes 1001 - lOU rlll'include a

doubler (and straps on rieers of exieting panels) from W.S. 360 to

w.s. 516 extending from the forward edge of the number4 panel to

the rear beam.

(3) Ribe (See Figure 3)

(a) 'General

Thewing ribs are being improvedeven though previous wing rib

damagewaa inoidental to surrounding etruotural failure whenthe

airplane waa involved in hard or orash landings. Aotually the wing
7

has gOodstrength margins under any operating oondition with any

panel completely disoonneoted from more than one rib, a oondition

very IIIICh DKlreextreme than reported by field servioe il1:lpeotion.

In keeping with the "wing strength insuranoe policy", rib changes

will makerib deflection oharaoteristios oonsistent with wing

box distortions.

7
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(b) 1ru•• Rib Changes

IIineteen ribs between\(.5. 65 and \(.8. 397 v111have diagonal member

change.. '1'hre<Inewe~iona are required for thi. modification.

'!be diagonal extrusion Yill be .imilar to the present diagonal but

or a heavier cros. section. AnewZ-extruaion vill be used for

doublera added betweenthe nev diagonals and the rib cap.. BaDe

capawill bs replaeed Yith nev .ection extru.aiona vhere the length

or the Z-memberbeCaDeStoo long to be,practical. '!be outboard

nacelle ribs at \(.5. 346 and \(.8. 380 are strengthened by adding

.hear webs to the forward rib portiODl 1J1 lieu or bracing.

App:oL1matelySo percent or the "H"-el1p to rib cap attschments

trom V.S. 65 to \(.5. 397 Yill be reworkedto replace the two rivets

nearest the .kin Yith .teel Hi-Lokt••teners.

(c) TankJI1bghanges - liing Stations 155 and 221

All poIItaat tank ribs are replaced with heavier members. '!be forward

porticas of the upper rib caps Yill be spliced to accQIIlIIodatethe nev

upper panel 1n.atallation.

(J..) Front Bea

'1'bewing lIIDd1ticationarequired to meet the nev gust load requirements

artect the tront beS1ll. '1h1srequire. the additioo of nat aluminum

doublere to the forward face or the !root beS1llwebat two locations,

between the two nacelles and betweenthe inboard nacelle and the fuselage.

Webstitteaers and functional 1n.atallationa IllWltbe removedto add these

doublers.

NOTE: Remaoredwebstitteners will be reused.

8
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For airplanes 1001 - 1034, the doublers vill be icatalled fromW.B.

65 to W.S. 162 and W.B.214 to W.B.293.

For airplanes 1035and up and 2001and up, the doublers vill be in-

at&lled fromW.B.65 to W.S.101 andW.B.214 to V.B. 275.

The result ot the belllllmodification Y1ll be increased torsional

shear strength.

(5) Mainlanding Gear Rib - Foot Reinforcement (BIB 503)

The revork or the main landing gear ribs hae been detined by LAC

EDg1DeeringIlil a mandatorychange to be accaJIPlishedprior to or

.concurrent vi th Project LEAP but vh1ch ia not necessary to litt

the speed restriction placard as night loads are not involTed.

Changesor this type have separate Service Bulletin identification.

TvoIII!Yextrusiona rill be used tor this change. Reinforcing clipll,

madetrcm the DeW enrusiOllll, rill be added on the top and bottom

ribs. Clips rill be added to those tabs near the landing gear

trunnion. ApprOJdmately6 tabs on the bottcm or each rib and 12

tabs on the top or each rib are aftected.

9
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fLAT DOUBLER ADDED
TO fRONT BEAM WEB

NEW UPPER SURFACE WING
SKIN PANe. NUMBER Z

EXISTING UPPER SURFACE WING
SKIN PAN!!. NUMBER J

~ ~~
~ NACELLE~

WING klB DIAGONALS CHANGED
BOWHN w. S. 65,1'1. S. J91

~
AIRCRAfT

AIRCRAfT
~
I,

CENTER !lCT ION
Ml CHANGE

Wing Modification
'Igur. 2 (Sh•• , I)

NEW LOWER SURfACE WINC
SKIN PANEL NUMBER)
END Of EXISIING
LOWER SURFACE WING
SKIN PAt.n NUMBER'

LEAP'ZIII
HB 5276

& INTERNAL DOUBLERS
ADDED TO STIFfEN
ACCESS ODOR AREAS

NEW LOWER SURfACE WING
SKIN PAN!!. NUMBER I

NEW LOWER SURfACE WING
SKIN PAN!!. NUMBER 1

NACELLE
~
\

@
DOUBLER ADDED TO
OUTSIDE Of LOWER SURfACE

Lt AlL AIRPlANES W. S. m.
w. S. 360
AIRPlANES IOOI'10140~Y
w. S. 360 TO APPROXIMATE
END ~ PANEl'. INCLUDING
DOU8LERS ANa STRAPS ON RISERS

FLAI DOUBLER ADDED
TO fRONT BEAM WEB

Non
&. AIRPlANES lOO1-l1ll4

w. S. 65'1'1. S. 16Z AND
W.S. lIl-W. S. m
AIRPlANES lIDS AND UP
1001 AND UP
W. S. 65,1'1. S. 101 ANO
w. S. 114-1'1. S. m

EXISTING LOWER SURfACE WING
SKIN PANe. NUMBER 4

AIRCRAfT
f

@I
~

AIRCRAfT

CENTER SECT ION
Ml CHANGE
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NEW NUMBER) PANEl
lOWEll SURFACE

EXISIING NUMBER 4 PANEl
lOWEll SURFACE

ADDED OIHSIDE DOOBl!R
IFAYING SURFACE SLIlEDI

EXISIING NUMBER 5 PANEl
lOWER SURFACE

,
D

'-.

REUSED
EXISTING
STIFFENER

ADOED DOUBlEll
ION FRONT FACE OF
PRESENT WEB 1

FRONT BEAM CAP

PRESENT WEB

FAYI/«; SURFACE SEAL
BETW!IN ADDED
DOUBlEll AND PRESENT WEB

Wing Modification
Figur. 2 (Sh•• t 21

DnA/l A

SPECIAL HI-lOK FASTENER
WITH OVERSIZE HEAO
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DUAl! A

TYPICAl. RI8 MlDlflCATION

RI8 C~P
REINFORCEMENT

~--~
/~;>;:;:/~ ~--

"

513Z HH.DK fASTENER
REPLACES TWO AN41OAD4 RIVFfS
NEAREST SKIN ON 8O:r. Of CUPS
BfTWEEN WS6l-WS397
WHERECl'PS ARE REPLAcm
Alt fASTENERS Wilt BE HH.OCKS

>
\

DITAI! B

lEAPZf31

Wins Modification
figure 2 (Shee. 31
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NOTE
I I PRESENT RIB STRUClURE

IDDIFIED RIB STRUCTURE

WS 101 AND
WS IJ7

WS 119

I«l CHANGES. EXCEPT FOR RIB CAP TAB CHANGES FOR ATIACHMENT TO

lEW NUMBER 3 UPPER PAN!J•• ON RIBS AT FOLlOWIr«: WING STATIONS,

W.S. 414. CI. 448. 465. 4.lZ. 499. 516. m. 550. 567

I«l CHANGES TO RIBS OF WING CENTER SECTION

lEAP-IIl1

V/ing Rib Modification
Fillure 3 (Shee. T I
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S. PoIo"'llrplant

.)

(1) General

The engine lIIOUDting.YI'teIl is lllade"fiil nf'e. b:r the addition

~ f'our awd.l1ar;r eng1llelIIOU!lu. 'lbree IIIOW1U,tvo at the top

and ClIIItat the bottOlll,are added to .upport the engine gear box.

The tvo existing gear box dde llounts are .tiffened. A IIOI.D1tis

added an the left .1de ~ the engine belClll'the exi.ting engine

rear IIlllmtat the top ~ the engine, which roe_ine unehanged.

The Q»;:.tructure is .tiffened b:r replae1l1gthe .ingle diagonal

breee an eaeh side ~ the QEX:nth a "V" braee and b7 ehanges to

the -, top, bottom, and dde eavls. Iro changes to the badc

engine .tnIeture are required. TheD&Celle.traeture aft ~ the

Qm is stiUened pr1mar1l:rby change. to the loagerons and t'1ttings

thet c:arry the loads between the QEX:and the Y1IIg•

Changesare required to both inboard and outboard nacelle. be.

caUlleor the added weight ~ the llodif'1ed QEX:'s. The outboard

naee1le 1. al.o at'tected by the d;ynaa1abehanor' ~ the poverplant

1nstallat1Oll whenthe airplane penetrate. a sbarp-edged gUIlt. For

this ntUon the change. to naee1le .tructure are pr1maril:r 1r. the

outboan! naee1les. HowIlver,ident1eal change. are llladeto aU

t'our QI!C'. to lII&1ntainQEX:interchangeabU1ty.

(2) Qm (/lee Figures ~, 5, and 6)

(a> Eag1neMounts

~ engine suspension arrangement 1. 1IOd1t'1edby change. to

the existing ellg1nellounts and by the addition ~ aux1l1ar;r

20



~ngllll;mounts. The original engine wspendon condst&d .or

tvo .in mounts, one on each side or the engine gear box,

linda rear mountlIupporting the engine at the top of the for-

wardend or the hot lIection. The core material of the tvo

exillting forward 1II0untsill changed to increalle the fore and

aft sUrfnell8 of these mounts 1.7 t1mell. Themetallic por-

tion or these mounts is unchanged.

Threeauxiliary mountsare added to IIUpportthe gear box,

tvo at the top lind one at the bottc:a. Bince interference

pre~Dted the 1natallation or a single top mountat the centar-

line, tvo tandemlIlountsthat straddle the centerline connect

the gear box to the nOllecovl through a "vbirrle-tree" linkage.

A rigging link ill provided to lock pivoting While adJusting

the twolIlountarma to removepreloading. The bottOll lIlOuntill

adJusted by lIleansor IIh1lllll.

Theexisting rear mount111unchanged, although the wpporting

structure 111changed. An auxUiary mount ill added on the len

side or the eng1nabelov the existing top rear mount to restrain

lateral lIlovementor the rear or the engine. This side rear

mountill attached to the engine b,. a lateral arm IIUpported

by lin npper diagonal brace and an art diagonal Unit.

(b) Eng1neand Propeller

Thechanges to the engine and propeller are confined to minor

mcxl.1rieationll.to accOllllllcxl.atethe newlIlountingconfiguration.

Thegear box 1e mcxl.1riedto provide mountingbrackets for the

addit100al tvo upper and one lover mounts. Bo mcxl.itication

111necessary to accCllllllcxl.ate the added rear mount. .

21
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(c)

(d)

DiagOllll1"V" Braces.

'!be bracing on each side ~ the QECis lIlodifiedb7 replacing

the existing single brace vi th a "V" brace. '!be one-piece

V•• hapedbraee consists ~ tvo diagonal tapered steel tubes,

s1lllUsrto the existing single diagonal. 'lbree torged steel

fittings are nash welded to the tubing at the forward point

and tblIupper and lover aft ends. '!be forvard fi'tting is

bolted to the !lOIlecod above the side 1Il00000ta.'!be art tit-

tings Brebolted to the nacelle structure in a IIIIIIlnersimilar

to the exis ting attachme!lt ~ the QrIl to the Mce11e• '!be

!leVbrace arrangeme!ltattecta certain plumbing,Y1r1ng, and

duct1llg.

Noee Caltl.

'!be I108ecOl/'lis llOdified exteUllive17to acclXlllllOl1atethe re-

locatiaa ~ the forvard brace attachment point on each llide

and to add clearance, IIlOU!1ting,and acce•• for the three

addedp:aiobox 1Il00000ta.In add1t10l1to the added lover IIlOU!1t

supporting structure, an access door 1s provided ill the outer

skin am an acceu opening is provided in the imler skill at

the bottaa ~ the nose cavl. In addit10n to the revised

struetltre at the brace attachment point, an access door 1s

prortded torvard ~ this point. '!be existing sheet metal

shelt ecrOllBthe !leck ~ the nOllecavl between the air intake

scoop am the gear boX1s replaced b7 a forged shelt to wh1ch

the tva addedupper lIlountsare attached.

22
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C.) Top Cod Panel.

'1betop COI/'lpanel i. modUied,pr1maril3' to permit this panel

to be removable, proTiding acce•• to and remOTa}.~ the engine

011 tank. '!he exillting panel 18 !lot removable, 11lIIcethe oil

tank belov the panel vu removable through the lide covl open-

ing with the rear eng1lle lIICU%ltattae:hed to the rear web ~

the top cOll'lpanel. However,the location ~ the upper half'

~ tbe "V" brace nav precludell tank remo.al trCIIIthe aid••

'!he top covl panel 18 maderemoVableby attaching the top

rear JDmt to a newQECrear beSlll. 'lbe IIhortenedpanel 18

. tutelled to thi. lIeparate belllll,With the endll ~ the be811

attaebed to the tva upper aft brace tittinga. A ground handling

.upport 18 required to .tabilize the rear lIICU%ltWen the toP

cowlpsDel i8 removed, lince the upper QEClClll8.rmiaaDdlid.

cawl pmela are nat 1n place. Other change. to the top ccivl

ptUlelinclude IItiffened langerana, IItrengthened aide cawl

panel Mnge aupporta, IItrengthened 011 tank rr-., and add!-

t!oaal. IICrevattachments to the nose cawl panel.

Ct) Bide CawlPanela.

'lbe tuo lIide cawl panela are modU1edto provide clearance

betveen the panela and the "V" brace. aDdto relocate panel

lllountedcallpODentllmating Vith callpODentarelocated because

~ brace lIIterlerence. '!he air lltarter exhaust, proTided on

airpl8De1lconte1n1ng the lIItegnl lltart lI)"IItem,111relocated

becauaeat brace lIIterlerence. 'lbe lawer aft latch and lIupport

rod are alao relocated because ~ brace lIIterlerence. 'Ihe lawer

23



.._ ....

at't latch nov attachell to the lover &t't brace ti ttingll

instead at to the bottomcovl panel. Bothexisting lover

llItcbellare replaced and panel structure 18 stittened to

prortde greater panel retention under air loads.

(g) Botta:!Covl Panel.

~ bottClllcovl panel ill mod1tied in the &t't canted bulkhead

and cawl lateh attaching areas. ~e bulkhead ill mod1tiedto

gift increased lIt1ffne•• at the "tie bar" Joint. ~ exist-

ing forged al\llll1numtftting on the upper &t't corner on the

lett lide ot the panel ill replllced b7 a forged lted fitting

11J:d.lJlrto the ex1llting fitting due to the brace contigura-

tim and higher loeds on the l.ett lide. ~e right titting ill

UDattected. RemovablelIkin tabs at both corner fittingll are

prorl4ed-to gain access tothe8e fittings. ~ forward latch

attachmentfitting8 are revised to accaDlllodatethe changed

torvard lower latches on the aide covl panell. ~e art latch

attae!mlentfittings are temo.ed trcm the bottomcovl panel

lince the aft lover latchell on the lide covl panels nOll'attach

to the lover IItt brace fi ttingl.

(h) M1lIcellllneOl18QEI: Changes.

V&r1oasengine-mountedcanponenteare relocated because ot

brace interference. bae canponanta include the EDC(engine-

driTellcClllpreasor)inlet duct, EDCsurge valve and electrical

connector, starter inlet duct, and the combusterplug, inatru-

mentbox, and starter exhaWltduct on airplanes containing the
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1Dtesral .tarttng ')'Item. 'lbe modified !!:IX:'. and w:mod1.tied.

HOC'. are not ~nt.rchangeable aD4&re.not ~&dily convertible.

(3) Nacelle (SloeFigure 7)

A tf!VmodUicationa are ccmoonto 1Dboartland outboard nacelle ••

HOVl!'nlr,..,.t ot the nacelle lIIod1.ticatiOldare lII&dein the outboard

nacelle. OItlly.

(a) Ntt1llg••

roar DeYI118chinedtorged .teel t1tt1nga; tvo at the torward

end. at the lett and right 10Vl!rlongerona and twOat the aft

eM. .at the lett &lidright lover diagonal longerODllare pro_

Tided 1Dthe outboard nacellea only.

.~

(b) ImIgerona.

'lbe l2t't upper diagonal, lett &lidright laver diagonal, and

upper art longerona in the outboard nacelle. and the 10ller att

loagerma in the 1Dboardand outboard nacelle. are lIIodified.

'!he lett upper diagonal loageron 1Dthe outboard nacellea 11

.t1tteaed by an addedIlIetlIber. '!he lover diagonal longerona

in tha outboard nacell •• are ccapletely nf!V. 'lbe upper att lon-

gerona 1D.the outboard nacell •• are .t1ttene4 trcm the t1rev&ll

to the region ot the nng rear be_ by the addition ot one ex-

ternal and tva internal .trepe. 'lbe 10ller att loagerODllin the

inboard and outboard nacelle. are changedby an increase in the

.be at the .plica angles in the region at the ving tront beBlll.

'lbe torward ends Or the 10ller aft longerona in the outboard

nacelle. only are changedto accCIlIIIlodatenf!Vtitting ••
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(c ) MillcellaneoullNacelle Changes.

'!'bedde IItruCture ~ the outboard nacellea is changedbetween

the t1revaU and ving tront belllllby an added akin acab aection,

a akiD aection ~ iDcreued thickneall, and by atrengthened

akate angle aplicea, and the aide atructure between the tail-

pipe c.,.,.,r and the center ~ the upper v1ng ia lIlOd1tiedby

three addedvertical atitteners. '!he aida atructure ~ the

iDboardnacellll8 vill iDCOlDOl'ateIDOreangles. '!he trame

betvetm the lover diagonal longerona at the center ot the

wedgeHCtion ~ the iDboardand outboard nacellall ill CCIII-

pletel)- new. TIrohorizontal IIhebe. are added to the lett

II1de~ aU nacelles iD the wedgeaection torvard at the t1rs.

vall to. IIUPport.the added II1derear engiDeIIIOUIIt.'!'bet1revall

in all nacelles is IItittened by double•.• added to lIaDevertical

IIIllIIlbersand vebs. '!he bulJtheadat nacelle station -0.49 be-

tween the upper att longerona in the region ~ the v1ng

trent bea iD the outboard nacellea ill IItrengthened by added

anglell to the inner ClIpand larger attachments to longerona.

'!he 1'nuIe1lare cut and IIpliced on both II1dea~ the inboard

. nacellell at nacelle lltatiOO 9.50 to pe1'lll1tnacelle removal

without cutting vires. '!be terminal bulJtheadat nacelle

lltation 35.81 at the lover rear at the outboard nacellell

111IItrengthened by added anglell. Var10uaother lIinor changell

are ade to the nacelle IItruCture.
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BOTTcr.I COWL P ANa.
MODIFIED

EXISTING SIOEMOUNT
(LEFT AND RIGHT!

NOTE
ENGINE - MOUNltD COMPONENT
CHANGES DUE TO BRACE INTERFERENCE,

EOC SURGE REliEF VAl VI:
ROTAltD & IIUT DUCT
CONTOURS REVISED

OIL TRANSMlmR BRACKET RElOCAltD
STARltR HUT DUCT REROUltD &
STARltR EXHAUST DUCT RElOCAltD
INSTRUMENT BOX & COMBUSTER
PLUG RElOCATED

REVISED ROUTING &
CtiPPING OF aECTRICAl
& FIRE omcTOllINSTAlLATlONS

NoSE COWL MODIFIED

ADDEO !WO TOP MOUNTS

ADDED BOTTQIo\MOUNT

TOP COWL PANEl MODIFIED

EXISTING TOP REAR
MOUNT

NEW DIAGONAL V BRACE
IREPLACES EXISTING
SINGLE BRACE!

I STING SINGLE DIAGONAl BRACE
(REPLACED BY NEW V BRACE!

'LEAP -IDIlI

OEe Modification
Figur. 4 (Sh •• t 11
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~ ADDEO ACCESS HOlE
IN INNER SKIN
ADDEO
ACCESS DOOR

'.,."

ole Modification
flgur. 4 (Sh •• , 21

ADDED
ACCESS DOOR

EXISTING
RIGHI
SIDE
MOUNT
rSTlffENEDI
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LOOKING AFT
VIEW D.D

FWD•
LOOKING UP
DETAR (

OEe Modification
Figur. 4 (Sh•• , 31

IREWALL

ADDED SIDE
REAR MOON!

L£AP-IOllJ
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STRENGTHENEDOil
rANK FRAMES

STIFFENED LONGERON

SHORfINED AfT END
IREAR WEB EUMINATEDI

STIFFENED LONGERON

lOP COWl PANEl.
STRENGTHENED SIDE COWl
PAND. HINGE SUPPORTS

{

AfT LATCH
ArTACHMENrS
REMOVED

BOTTOM COWl PANEl

S IDE COWl P ANa

LArCH ArrACllMENIS REVISED
ro ACCOMODAfr CIIANGED
FORWARD LOWER LAIClIES ON
SIDE COWl PANELS

IMPROVED
lATCH

FORGED srm FITTING
REPLACES FORGED
AlUMINUM FITTING

REMOVABLE CONER SKIN
TAB FOIl BOlT ACCESS

RElOCATED AfT
LOWER LATCH

IMPROVED
LArCH

EXISTING Afr
LOWER LATCH

LEAP-IZ

ate Cowl Modificotion
Figure 6



ADD£D SIDE REAR
ENGINE MOUNf.

LONGERDN SPLI CE

ADDED STIFFENERS

UPPER DIAGONAL LDNGERON

CANIm BULKHEAD.
FIREWALL

LOWER DIAGONAL LONGERON

Nac.lI. Modiftcation
Figure 7

snFFENED BULKHEAD

LDNGERON DOUBLIR

ADDED snmNERS

REVISED LDNGERDN-f.Q-FRAME ms

PANEl.

ADDED SIDE REAR ENGI 0.( MOUNf.

lIAP 13


